Searching PAJ 



BEST AVAILABLE COPY 



1/1 s<—i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2000-01 31 33 

(43)Date of publication of application : 14,01.2000 



(51)Int.CI. 




H010 13/08 
H01P 3/08 
H01Q 1/24 
H010 1/38 
H010 9/26 




(21)Application number ; 


: 10-174370 


(71)Applicant : 


FURUKAWA ELECTRIC CO LTD:THE 


(22)Date of filing : 


22.06.1998 


(72)Inventor : 


HAMADA HIROKI 






NEGISHI KUNIO 



(54) SMALL SIZED ANTENNA AND ITS RESONANCE FREQUENCY ADJUSTMENT METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the small sized antenna 
where a deviation in a resonance frequency and a change in a 
frequency band hardly take place, light weight is attained and that 
copes flexibly with a change in the resonance frequency. 
SOLUTION: A radiation conductor pattern 13 is integrally formed on 
one side of a plastic sheet 1 2 and the plastic sheet 1 2 is drawn 
around the radiation conductor pattern 1 3 to be a box in this small 
sized antenna, and part of the radiation conductor pattern 1 3 is 
removed with the plastic sheet 1 2 together to obtain a desired 
resonance frequency to form a removed part 1 2. 
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5 NOTICES * 



FPO and NCIPI are not responsible for any 
iamages caused by the use of this translation. 

[.This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
: 0001] 

Field of the Invention] This invention relates to the miniaturized antenna used as built-in antennas, such as a portable 

telephone, and its resonance frequency adjustment approach. 

[0002] 

[Description of the Prior Art] The busy condition of this conventional kind of miniaturized antenna is shown in 
drawing 7 . In drawing, it is the miniaturized antenna with which the electronic parts with which 1 was mounted in the 
printed circuit board and 2 was mounted in the printed circuit board 1 were attached in a wrap shielding case and 3 by 
means, such as adhesion, through the insulating member 4 on the shielding case 2. 

[0003] a miniaturized antenna 3 ~ radiation a conductor - it has the section 5, electric supply Rhine 6, and a ground 
line 7, and is formed of sheet metal work (punching of a metal plate, bending processing). Electric supply Rhine 6 and 
a ground line 7 are inserted in the sockets 8 and 9 mounted in the printed circuit board 1, and are connected to the 
electric supply pattern and grand pattern (not shown) of a printed circuit board 1 , respectively. The grand pattern of a 
printed circuit board 1 has flowed with the shielding case 2, and serves as a grand member to which a shielding case 2 
counters an antenna 3 by this, radiation of an antenna — a conductor - it is for doubling with the form of the case of a 
portable telephone to make the section 5 have inclined to the front face of a shielding case 2. radiation - a conductor — 
the section 5 may be parallel to the front face of a shielding case 2 
[0004] 

[Problem(s) to be Solved by the Invention] In order to attach on a shielding case 2 combining an insulating member 4, 
gap of resonance frequency and the change in a band tend to generate the conventional miniaturized antenna 3 
according to the error at the time of assembly. Moreover, since only the reinforcement holding the configuration as an 
antenna is required where sheet metal work is carried out, the thickness of about 0.1mm is required for the metal plate 
to be used, and lightweight-izing is difficult for it. Since other components and cases furthermore surround the 
perimeter in the case of this kind of miniaturized antenna, when there are specification modification and repositioning 
of those components and cases, resonance frequency may change under that effect, but [ therefore ] when resonance 
frequency needs to be changed, the metal mold for sheet metal work must be changed, and it takes a large amount of 
costs and time amount. 

[0005] In view of the above troubles, it is hard to generate gap of resonance frequency and the change in a band, and 
lightweight-izing is possible for the purpose of this invention, and it is to offer [ the miniaturized antenna which can 
respond also to modification of resonance frequency flexibly, and ] the resonance frequency adjustment approach. 
[0006] 

[Means for Solving the Problem] The miniaturized antenna concerning this invention is a miniaturized antenna which a 
radiation conductor pattern is formed in one side of a sheet plastic at one, and said sheet plastic extracts around said 
radiation conductor pattern, is cast, and has become a core box, and in order to obtain desired resonance frequency, it is 
characterized by removing said some of radiation conductor patterns the whole sheet plastic under it (claim 1). 
[0007] Since the radiation conductor pattern and the sheet plastic (an insulating member, load member) cast by the core 
box are unified, neither gap of resonance frequency nor the change in a band can generate this miniaturized antenna 
easily. Moreover, since the radiation conductor pattern is reinforced with the sheet plastic and the sheet plastic which 
could make thickness sufficiently thin and was cast by the core box is lightweight, lightweight-izing is possible as a 
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vvhole. Since the radiation conductor pattern on a sheet plastic can furthermore be formed with means, such as resist 
mnting and etching, modification of a radiation conductor pattern is easy and can be flexibly equivalent also to 
nodification of resonance frequency. Moreover, even if it is after radiation conductor pattern formation, it is possible 
3y removing some radiation conductor patterns with means, such as punching or cutting, the whole sheet plastic under 
it to change current path length and to adjust resonance frequency. 

0008] Moreover, the miniaturized antenna concerning this invention is a miniaturized antenna with which a radiation 
conductor pattern is formed in one side of a sheet plastic at one, and said sheet plastic extracts, is cast by the 
surroundings of said radiation conductor pattern, and has become a core box, and is characterized by preparing the 
resonance frequency controller for removing a part of the radiation conductor pattern to said radiation conductor pattern 
the whole sheet plastic under it, and adjusting resonance frequency to it (claim 2). 

[0009] If such a resonance frequency controller is prepared, adjustment of resonance frequency is easy for the 
miniaturized antenna before adjusting resonance frequency. When this miniaturized antenna has unnecessary 
adjustment of resonance frequency, it is used as it is. 

[0010] Moreover, when preparing a resonance frequency controller in a radiation conductor pattern, it is good to form 
opening which can insert the point of cutting tools in the sheet plastic near a resonance frequency controller (claim 3). 
[fit does in this way, adjustment of resonance frequency can carry out more easily. 

[001 1] Moreover, the resonance frequency adjustment approach of the miniaturized antenna concerning this invention 
is characterized by removing said some of radiation conductor patterns the whole sheet plastic under it, in order to form 
a radiation conductor pattern in one side of a sheet plastic at one, to produce the miniaturized antenna which said sheet 
plastic extracts, is cast by the surroundings of said radiation conductor pattern, and has become a core box and to obtain 
desired resonance frequency. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail with reference 
to a drawing. 

[Operation gestalt 1] Drawing 1 shows 1 operation gestalt of this invention. The miniaturized antenna before (a) and (b) 
adjust resonance frequency, (c), and (d) show the miniaturized antenna after adjusting resonance frequency. As for the 
miniaturized antenna 1 1 shown in (a) and (b), the radiation conductor pattern 13, electric supply Rhine 14, and a 
ground line 15 are formed in one side of a sheet plastic 12 at one. 

[0013] A sheet plastic 12 is extracted to a core box, is cast by the surroundings of the radiation conductor pattern 13, 
and has peripheral wall section 12a. Moreover, the part projects a sheet plastic 12 with electric supply Rhine 14 and a 
ground line 15, and it constitutes piece of support 12b of electric supply Rhine 14 and a ground line 15. Peripheral wall 
section 12a does not exist in a part with piece of support 12b. Crookedness shaping of the piece of support 12b is 
carried out so that a point may be below suitable with electric supply Rhine 14 and a ground line 15. Moreover, the 
sheet plastic 12 has piece of anchoring 12c which projects outside from the part of the edge of peripheral wall section 
12a. The hole 16 for positioning is formed in piece of anchoring 12c. 

[0014] Such a miniaturized antenna 1 1 can be manufactured as follows, for example. The laminate which stuck copper 
foil (other metallic foils are good) on one side of a sheet plastic first is prepared, pattern etching of the copper foil is 
carried out, and the radiation conductor pattern 13, electric supply Rhine 14, and a ground line 15 are formed. 
[0015] As a sheet plastic 12, the spinning by below-mentioned vacuum molding or below-mentioned metal mold 
molding is possible, and when it casts to a core box, a thing only with the reinforcement which can maintain the 
configuration is used. Specifically, polyester film or a polycarbonate film can be used. Moreover, since radiation 
conductor pattern 13 grade does not need to give reinforcement, as copper foil, a thin thing (9 micrometers in thickness. 
18 micrometers, and about 35 micrometers) can be used. Since modification of radiation conductor pattern 13 grade 
can respond by modification of a printing pattern, compared with the case where the metal mold of sheet metal work is 
changed like before, it can respond cheaply for a short period of time. 

[0016] Next, a sheet plastic 12 is extracted and cast (vacuum molding etc.), and it is cast to a core box. Drawing 
molding is performed in a part without the radiation conductor pattern 13, electric supply Rhine 14, and a ground line 
15, i.e., the part of only the surrounding sheet plastic 12 of radiation conductor pattern 13 grade. Therefore, in this 
phase, the radiation conductor pattern 13, electric supply Rhine 14, and a ground line 15 are still plane conditions. 
[0017] After this, appearance processing of the sheet plastic 12 is carried out so that peripheral wall section 12a, piece 
of support 12b, and piece of anchoring 12c may remain. A hole 16 is formed at this time. If crookedness molding of the 



piece of support 12b is furthermore carried out with electric supply Rhine 14 and a ground line 15 5 the miniaturized 
antenna 1 1 as shown in drawing 1 (a) and (b) will be obtained. 

[0018] When are incorporated [ portable telephone ] and the miniaturized antenna 1 1 manufactured as mentioned above 
has specification modification of those components and cases and repositioning since it is surrounded by other 
components and cases in a perimeter, resonance frequency may change under the effect. In such a case, although it is 
also possible to change the dimension of the radiation conductor pattern 13 and to remake the whole antenna, if 
resonance frequency can be adjusted by processing it into the miniaturized antenna 1 1 of the condition of drawing 1 (a) 
and (b), it can respond to specification modification etc. still more flexibly. 

[0019] The resonance frequency of the miniaturized antenna 1 1 of drawing 1 (a) and (b) is decided by current path 
length L. Then, the miniaturized antenna shown in drawing 1 (c) and (d) adjusts resonance frequency by piercing the 
furthest corner from the root of electric supply Rhine 14 of the radiation conductor pattern 13, and a ground line 15 the 
whole sheet plastic 12 under it, and forming the removal section 21. Since current path length L will become short if it 
does in this way, resonance frequency can be made high. 

[0020] This miniaturized antenna 1 1 has the thickness of the radiation conductor pattern 13 very as thin as about 10 
micrometers, and since most thickness is sheets plastic 12, it can be easily pierced with a hand press etc. Moreover, the 
life of a cutting die (cutting edge) is also long. Furthermore, since it is maintained with the sheet plastic 12 of the core 
box which has peripheral wall section 12a substantially, even if the reinforcement as an antenna forms the above 
removal sections 21, it does not almost have a strong fall. Since it is such, adjustment of the resonance frequency by the 
above punching is attained, a miniaturized antenna conventional sheet-metal type — radiation — a conductor — since the 
thickness of the section is thick, in order to pierce, a big pressure is required, and while a punching activity becomes 
large-scale, the life of a cutting die is short. Moreover, when punching is performed, the reinforcement as an antenna 
becomes weak and there is a possibility of damaging at the time of assembly. For this reason, it is difficult to adopt the 
above resonance frequency adjustment approaches. 

[0021] [Operation gestalt 2] Drawing 2 shows other operation gestalten of this invention. The miniaturized antenna 
before (a) adjusts resonance frequency, and the miniaturized antenna after (b) adjusts resonance frequency are shown. 
The miniaturized antenna 1 1 of (a) forms the bridge section (bypass section) 22 near the root of electric supply Rhine 
14 and a ground line 15 as a resonance frequency controller, when forming the radiation conductor pattern 13 by 
etching etc. The resonance frequency of the miniaturized antenna 1 1 in which such the bridge section 22 was formed is 
decided by current path length L which passes along the bridge section 22. 

[0022] The bridge section 22 is pierced, and when this miniaturized antenna 1 1 adjusts resonance frequency, as shown 
in (b), the removal section 21 is formed. Then, since current path length L becomes long, the part resonance frequency 
can be made low. Since configurations other than the above are the same as the operation gestalt 1, the same sign is 
given to the same part and explanation is omitted. 

[0023] [Operation gestalt 3] Drawing 3 shows the operation gestalt of further others of this invention. The miniaturized 
antenna before (a) adjusts resonance frequency, and the miniaturized antenna after (b) adjusts resonance frequency are 
shown. The miniaturized antenna 1 1 of (a) forms two or more steps of bridge sections (neck) 22 near [ from the root of 
electric supply Rhine 14 and a ground line 15 / most distant ] a corner as a resonance frequency controller, when 
forming the radiation conductor pattern 13 by etching etc. The resonance frequency of the miniaturized antenna 1 1 in 
which two or more steps of such the bridge sections 22 were formed is decided by current path length L which passes 
along all the bridge sections 22. 

[0024] Any one bridge section 22 is pierced, and when this miniaturized antenna 1 1 adjusts resonance frequency, as 
shown in (b), the removal section 21 is formed. Then, since current path length L becomes short, the part resonance 
frequency can be made high. Since configurations other than the above are the same as the operation gestalt 1, the saim 
sign is given to the same part and explanation is omitted. In addition, if the radiation conductor pattern of the operation 
gestalt 3 and the radiation conductor pattern of the operation gestalt 2 are made intermingled, it will also become 
possible to also adjust resonance frequency in the direction made high and to adjust in the direction made low. 
[0025] [Operation gestalt 4] Drawing 4 shows the operation gestalt of further others of this invention. The miniaturized 
antenna before (a) adjusts resonance frequency, and the miniaturized antenna after (b) adjusts resonance frequency are 
shown. The miniaturized antenna 1 1 of (a) forms the opening 23 which can insert the point of cutting tools (a nipper, 
scissors, etc.) in the sheet plastic 12 of the bridge section 22 neighborhood while forming the bridge section 22 near the 
root of electric supply Rhine 14 and a ground line 15 as a resonance frequency controller, when forming the radiation 



conductor pattern 13 by etching etc. The resonance frequency of the miniaturized antenna 1 1 in which such the bridge 
section 22 was formed is decided by current path length L which passes along the bridge section 22 like the operation 
gestalt 2. 

[0026] The point of scissors is inserted in opening 23, the bridge section 22 is cut, and when this miniaturized antenna 
1 1 adjusts resonance frequency, as shown in (b), the removal section 21 is formed. Then, since current path length L 
becomes long, the part resonance frequency can be made low. Since configurations other than the above are the same 
as the operation gestalt 1, the same sign is given to the same part and explanation is omitted. 

[0027] [Operation gestalt 5] Drawing 5 and drawing 6 show the operation gestalt of further others of this invention. 
This miniaturized antenna 1 1 forms only the radiation conductor pattern 13 on a sheet plastic 12, and attaches the 
terminal area material 24 in that radiation conductor pattern 13. The terminal area material 24 is an elastic metal plate, 
and forms in one the clip section 25 which sandwiches the radiation conductor pattern 13 with a sheet plastic 12, and 
electric supply Rhine 14 and a ground line 15. 

[0028] Resonance frequency is adjusted, when this miniaturized antenna 1 1 also pierces the furthest corner from the 
terminal area material anchoring section of the radiation conductor pattern 13 the whole sheet plastic 12 under it and 
forms the removal section 21. [ as well as the operation gestalt 1 ] configurations other than the above — the operation 
gestalt 1 — ** — since it is the same, the same sign is given to the same part and explanation is omitted. In addition, the 
operation gestalten 2 and 3 or the configuration of 4 is applicable also to the miniaturized antenna which used terminal 
area material 24 like this operation gestalt. moreover, the above — in which operation gestalt, it cannot be 
overemphasized that a radiation conductor pattern may be formed in both sides of a sheet plastic 12. 
[0029] 

[Effect of the Invention] Since the radiation conductor pattern and the sheet plastic of the core box which is the 
insulating support are formed in one, neither gap of resonance frequency nor the change in a band can generate easily 
the miniaturized antenna applied to this invention as explained above. Moreover, since thickness of a radiation 
conductor pattern, electric supply Rhine, and a ground line being made sufficiently thin and those insulating support 
consist of lightweight sheets plastic, the whole can be lightweight-ized. Moreover, since it can respond to modification 
of resonance frequency by changing the printing pattern of a radiation conductor pattern, it can respond for a short 
period of time more cheaply than modification of metal mold. Moreover, by removing some radiation conductor 
patterns with the sheet plastic under it, after forming a radiation conductor pattern, since adjustment of resonance 
frequency is possible, it can respond to a design change etc. very flexibly. 
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* -NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation - 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The miniaturized antenna which is a miniaturized antenna which a radiation conductor pattern is formed in 
one side of a sheet plastic at one, said sheet plastic extracts, is cast by the surroundings of said radiation conductor 
pattern, and has become a core box, and is characterized by removing said some of radiation conductor patterns the 
whole sheet plastic under it in order to obtain desired resonance frequency. 

[Claim 2] The miniaturized antenna which is a miniaturized antenna which a radiation conductor pattern is formed in 
one side of a sheet plastic at one, said sheet plastic extracts, is cast by the surroundings of said radiation conductor 
pattern, and has become a core box, and is characterized by preparing the resonance frequency controller for removing 
a part of the radiation conductor pattern to said radiation conductor pattern the whole sheet plastic under it, and 
adjusting resonance frequency to it. 

[Claim 3] The miniaturized antenna according to claim 2 characterized by forming opening which can insert the point 
of cutting tools in the sheet plastic near the resonance frequency controller of a radiation conductor pattern. 
[Claim 4] The resonance frequency adjustment approach of the miniaturized antenna characterized by removing said 
some of radiation conductor patterns the whole sheet plastic under it in order to form a radiation conductor pattern in 
one side of a sheet plastic at one, to produce the miniaturized antenna which said sheet plastic extracts, is cast by the 
surroundings of said radiation conductor pattern, and has become a core box and to obtain desired resonance frequency 
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